Comparative developmental toxicity and metabolism of nitrazepam in rats and mice.
This study was designed to evaluate the developmental toxicity of nitrazepam (NZ) in Sprague-Dawley rats and ICR mice and to determine the metabolic factors which modulate susceptibility to the developmental effects of NZ. Rats were treated orally with a single dose of NZ at 300 mg/kg on Day 12 of gestation. Mice received one dose of 300 mg/kg NZ via gavage between Days 9 and 14 of gestation. NZ administration resulted in a significant incidence of malformations in rats, while no evidence of teratogenic action was observed in mice. Pronounced species differences in the metabolism of NZ were observed. In rats, 7-acetylaminonitrazepam (AANZ) was detected as the major metabolite in plasma and embryos, whereas in mice, only small amounts of this product were found. The rate of N-acetylation of 7-aminonitrazepam (ANZ) to AANZ was 8.5-fold greater in rat liver cytosol than that in mouse liver cytosol. In contrast, the rate of deacetylation of AANZ to ANZ was 9-fold greater in mouse liver microsomes than that in rat liver microsomes. The developmental effects of authentic metabolites of NZ were studied in the two species. A single oral administration of 300 mg/kg ANZ to pregnant animals produced a significant incidence of malformations in rats, but not in mice. On the other hand, AANZ was teratogenic in both species. These results suggest that the difference in the susceptibility to NZ-induced teratogenicity between rats and mice may be related to differences in the levels of N-acetyltransferase and deacetylase, and that AANZ may be involved in the teratogenic mechanism.